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SUPPLEMENTARY MATERIALS AND METHODS

Genomic DNA isolation
Genomic DNA from the rat YB2/0 cell line, mouse LL/2 rho0 cell line, LL/2-rat-B1 cell line, LL/2-STOmtrat-B5-6, and the LL/2-STOmt-gerbil-G1 cell line were isolated using Gentra Puregene Cell kit (Qiagen, Valencia, CA). Gerbil genomic DNA was isolated from gerbil liver by incubating a small piece of gerbil liver (1cm x 1cm) in 100 µg proteinase K in 500 µl of DNA lysis buffer (100mM Tris, pH 8.5, 5mM EDTA, pH 8.0, 0.2% SDS, and 200 mM NaCl) at 55°C overnight with rotation, followed by incubating at 75°C for one hour to inactivate proteinase K. After incubation, 200 µl of 5M NaCl was added to the DNA solution and mixed by vortexing. After centrifugation at high speed, the supernatant was transferred to a clean tube and DNA was precipitated by adding iso-propanol to the tube. The DNA pellet was washed in 70% ethanol and dissolved in 100-200 µl of TE, pH 8.0.
Enucleation
Percoll gradients: Enucleation of LL/2-STOmt-gerbil cell lines was performed using Percoll (Sigma-Aldrich ® ) gradient as described in (18). In brief, the day before enucleation, Percoll was diluted with rho+ medium in 1:1 ratio and equilibrated in a 37°C, 5% CO2 incubator overnight. The day of enucleation, 2 x 10 7 cells were harvest by centrifugation at 1000 rpm for 5 minutes. The cell pellet was resuspended thoroughly in 20 ml of pre-equilibrated Percoll medium and transferred to a sterile Nalge 30-ml centrifuge tube (polysulfonate) (Thermo Fisher Scientific, Rochester NY). Cytochalasin B was added to the tube from a 10 mg/ml stock in DMSO to a final concentration of 20 µg/ml. The cells were centrifuged at 44,000 g for 70 minutes at 25°C. The cytoplast-rich band was collected from the tube, diluted 10-fold with rho+ medium and centrifuged at 600 rpm for 10 minutes. The cytoplast pellet was resuspended in 10 ml of rho+ medium for cybrid transfer.
Ficoll gradients: Enucleation of LL/2-STOmt-rat cell lines were performed using Ficoll (Sigma-Aldrich ® )
step gradient as described in (18). In brief, 50% Ficoll stock solution was prepared by adding 25g of Ficoll 400 to 25 ml of water. After completely dissolved by stirring overnight with low heat, the Ficoll solution was filter sterilized. Five Ficoll gradients (25%, 17%, 16%, 15% and 12.5%) were prepared by diluted the 50% stock solution in serum-free rho0 medium. Cytochalasin B was added to each gradient with a final concentration of 10 µg/ml. The Ficoll step gradients were assembled in ultracentrifuge tubes (2 ml of 25%, 2 ml of 17%, 0.5 ml of 16%, 0.5% of 15% and 2 ml of 12.5%) (Beckman Coulter, Inc., Brea, CA) and equilibrated in a 37°C, 5% CO 2 incubator overnight. After equilibration, 4 x 10 7 cells were harvested by centrifugation at 1000 rpm for 5 minutes. The cell pellet was suspended in 3 ml of 12.5% Ficoll with 10 µg/ ml cytochalasin B and added on top of the pre-equilibrated Ficoll gradients. Serum-free medium was added to fill the tube, and the gradients were centrifuged at 85,000 g for one hour at 31°C. The cytoplastrich layer (the visible top band) was collected from the tube and diluted in 20 volumes of rho+ medium.
The cytoplasts were harvested by centrifugation at 600 rpm for 10 minutes and then resuspended in 10 ml of rho+ medium for cybrid transfer.
Cybrid transfer
Recipient STO-rho0/cMyc/LTAg-mtDsRed cells were seeded in 48-well plates one or two days before cell fusion. Cytoplasts from LL/2-STOmt-gerbil or LL/2-STOmt-rat cells were prepared as described above.
Cytoplasts were harvested from aliquots of the suspension by centrifugation at 700 g for 3 minutes, and resuspended in 25 µl of 1x fusion buffer (GenomOne™-CF EX ). HVJ-E stock were added to the cytoplast suspension and mixed by tapping. After incubating on ice for 5 minutes, the cytoplast was centrifuged at 700 g for 5 minutes at 4°C and resuspended in 1x fusion buffer. The cytoplasts were added to the recipient cells pre-washed with 1x fusion buffer. After gently mixing, the plate was centrifuged at 1000 rpm for 5 minutes and incubated at 37°C supplied with 5% CO 2 for 15 minutes. After incubation, the supernatant was removed and rho0 medium with 6 µg/ml Blasticidin was added to each well. After incubation overnight at 37°C supplied with 5% CO 2 , the culture medium was changed to the selection medium (rho+ medium with 6 µg/ml Blasticidin). The cells were cultured in the 48-well plate for one to two weeks and split to 96-well plates for single cell culture.
Mitochondrial respiration assay Supplementary Figure 2 . Species-specific mtDNA PCR results of cybrid mouse cell lines made using rat mitocytoplasts, assayed after 10 days in culture. Both mouse and rat mtDNA genomes were detected in these clones assayed at that time. PCR assay results from LL/2-STOmt-rat clone A1, A2, B1, B2 and B5.
Top: rat mtDNA PCR assay, bottom: mouse mtDNA PCR assay. M: 1kb plus DNA ladder; 1: LL/2-STOmtrat-A1; 2: LL/2-STOmt-rat-A2; 3: LL/2-STOmt-rat-B1; 4: LL/2-STOmt-rat-B2; 5: LL/2-STOmt-rat-B5; rho0:
mouse LL/2 rho0 recipient cell.
Supplementary Figure 3 . Relative quantification PCR assay of mouse mtDNA levels in cell clones generated using mitocytoplast cell fusion method. Mouse D-loop and GAPDH PCR assays were performed using genomic DNA from LL/2, LL/2-STOmt-gerbil G1, LL/2-STOmt-rat B5-3, -6, -13, -17, and -20 , Roche Lightcycler ® 480II qPCR machine and universal probe system. Relative quantification was calculated by normalizing the levels of D-loop with the level of GAPDH and was showed as fold increase relative to LL/2 cells.
Supplementary Figure 4 . LL/2-STOmt-gerbil-G1 clone is respiratory-sufficient (mit+) but blasticidin sensitive. Cells were grown in three culture media: DMEM: DMEM supplied with 10% serum, 1% penicillin/streptomycin, 100 µg/ml sodium pyruvate and 50 µg/ml uridine (rho0 medium); Blasticidin medium: DMEM supplied with 10% serum, 1% penicillin/streptomycin (rho+ medium) and 6 µg/ml blasticidin; Mitochondrial function medium: DMEM supplied with 10% serum and 1% penicillin/streptomycin (rho+ medium). Uninjected cytoplast-fused cells: LL/2-gerbil-F2 (top row); Clone 1:
LL/2-STOmt-gerbil-G1 (middle row); the recipient cells: LL/2 rho0 (bottom row). Only clone G1 can grow in the rho+ medium, indicating these cells contain functional mitochondria and are respiratory-sufficient.
All of the three clones did not grow in the blasticidin medium where the mitochondrial-donor STO-mt-GFP cells can grow.
Supplementary Figure 5 . Rescue of the mitochondrial respiration in LL/2 rho0 cells by introduced mouse mitochondria. (a) Overview of the Seahorse XF assays performed. (b) Seahorse XF assays were performed to analyze the respirations of mitochondrial-recipient LL/2 rho0 cells (Red), mitochondrialdonor STO-GFPmt cells (orange) and LL/2-STOmt-gerbil-G1 (Pink) obtained from a mitocytoplast cell fusion experiment. The basal respiration and the ATP production in LL/2-STOmt-gerbil G1 cells recovered to almost the same level as those in STO-GFPmt cells although the maximal respiration in G1 cells did not reach to the level of that in STO-GFPmt cells.
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Supplementary Figure 6 . The presence of mouse mitochondrial genomes in cybrid-cell lines. STO-A1 2-1 and 2-3 cell lines were generated from cybrid transfer using LL/2-STOmt-gerbil A1 cells as the cytoplast donor and STO-rho0/cMyc-LTAg-mtDsRed cells as the recipient cells. Total DNA from each cell line was extracted using proteinase K/1x PCR buffer and analyzed using a mouse mtDNA D-loop PCR assay.
Rho0: total DNA from the recipient STO-rho0/cMyc-LTAg-mtDsRed cells.
